Melanoma-targeted chemo-thermo-immuno (CTI)-therapy using N-propionyl-4-S-cysteaminylphenol-magnetite nanoparticles elicits CTL response via heat shock protein-peptide complex release.
Melanogenesis substrate, N-propionyl-4-S-cysteaminylphenol (NPrCAP) is specifically taken up by melanoma cells and inhibits their growth by producing cytotxic free radicals. By taking advantage of this unique chemical agent, we have established melanoma-targeting intracellular hyperthermia by conjugating NPrCAP with magnetite nanoparticles (NPrCAP/M) upon exposure to an alternating magnetic field (AMF). This treatment causes cytotoxic reaction as well as heat shock responses, leading to elicitation of antitumor immune response, which was proved by tumor rechallenge test and CTL induction. We found the level of heat shock protein 72 (Hsp72) to be increased in the cell lysate and culture supernatant after intracellular hyperthermia. Melanoma-specific CD8(+) T-cell response to dendritic cells loaded with hyperthermia-treated tumor lysate was enhanced when compared with non-treated tumor lysate. When heat shock protein, particularly Hsp72, was immuno-depleted from hyperthermia-treated tumor cell lysate, specific CD8(+) T-cell response was abolished. Thus, it is suggested that antitumor immune response induced by hyperthermia using NPrCAP/M is derived from the release of HSP-peptide complex from degraded tumor cells. Therefore, this chemo-thermo-immuno (CTI)-therapy might be effective not only for primary melanoma but also for distant metastasis because of induction of systemic antimelanoma immune responses.